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Abstract 
This chapter examines which levels of government handle various aspects of 
drought, as well as interactions between levels of government, providing exam-
ples from states across the western United States. It also takes a look at aspects of 
drought that fall outside traditional lines of authority and disciplinary boundaries. 
As part of a discussion on how states support local drought response, the chapter 
details and contrasts how California and Colorado track public water supply re-
strictions, and describes Colorado’s process for incorporating input from river ba-
sins across the state into its water plan. Case studies focus on drought planning in 
the Klamath River and Upper Colorado River basins through the lens of collabor-
ative environmental planning. The chapter concludes that drought planning will 
be more effective as more states coordinate and align goals and policies at multi-
ple levels of government.   
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1 Introduction 
Flying over a landscape reveals patterns of land use that are not vis-
ible from ground level. You may notice a patchwork of crops, with 
the rows and leaf textures of a field showing up as distinct shades 
of green, or circles of crops under center-pivot irrigation, indicating 
availability of groundwater. Farther west, bare, arid ground gives way 
to riparian strips of irrigated, cultivated land. Rivers and mountains 
form natural boundaries, but state borders are indistinguishable. The 
difference in perspective between 30,000 ft. and ground level is also 
true for socioeconomic systems. The pressures and opportunities for 
conservation, development, and sustainable resource use look very 
different, depending on whether you’re sitting in a small-town may-
or’s office, a regional planning office, a tribal council, or the state capi-
tal. Although the most local levels of government may have the fewest 
resources and the least ability to gain a big-picture perspective higher 
than the town water tower, traditionally municipal matters such as 
zoning and water supply decisions may have some of the greatest ef-
fects on patterns of water use and drought resilience. Fortunately, just 
as technology now makes it possible for people to view the planet as 
if from space in one instant and to zoom down to their own backyard 
in the next, an increasing array of collaborative methods is evolving 
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to support working across and between traditional lines of author-
ity and levels of jurisdiction. This chapter will provide an overview 
of recent developments in drought planning that ensure that deci-
sion makers at state, tribal, municipal, and other levels of authority 
are working within a consistent understanding of opportunities and 
constraints. Failing to share data and create a shared perspective may 
result in decision making based on short-term economic interests that 
diminish drought resilience for an entire watershed. 
Droughts are a normal part of the climate across the western 
United States and thus have had a tremendous influence on both 
the cultures and the environments across the region, most recently 
in 2011–2015. In 2011, a very intense drought combined with record 
heat struck the southern Plains. The 2012 drought was more wide-
spread and affected large parts of the United States, including regions 
outside the West. Drought conditions and the associated dust storms 
in early 2014 revived images of the Dust Bowl in the southern High 
Plains. Meanwhile, very intense drought was entrenched in Califor-
nia and adjacent states in 2014–2015. The resulting impacts have oc-
curred within agriculture (both to crops and livestock), affected drink-
ing water supplies in both rural and urban areas, enhanced wildfire 
potentials, and created challenging wildlife management issues. Ac-
cording to the National Climatic Data Center’s list of billion-dollar 
weather disasters, drought cost the United States $4 billion in 2014, 
$10 billion in 2013, $30 billion in 2012, and $12 billion in 2011 (NCDC 
2015). The University of California–Davis estimated that drought in 
2014 would cost the state $1 billion in agricultural revenue and $0.5 
billion in additional pumping costs, with a total statewide economic 
cost of $2.2 billion, and a loss of 17,100 seasonal and part-time agri-
cultural jobs (Howitt et al. 2014). 
These recent drought examples in the western United States oc-
curred amid growing concerns from scientists and officials about food 
security, water shortages, energy supplies, climate change, and the 
complex interactions of these issues. The recent National Climate As-
sessment report highlights the southwestern United States as a re-
gion facing future increases in both drought frequency and intensity 
(Garfin et al. 2014). Trying to anticipate future drought impacts in the 
western United States requires an understanding of the past, as well 
as an understanding that the past may not represent the best analog 
for the future given the changing climate and shifting vulnerabilities 
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across the region (Milly et al. 2008). New challenges loom—growing 
populations place increasing demands on limited water resources, 
and elevated temperatures compound the effects of low precipitation, 
a phenomenon that Overpeck (2013) calls “hot droughts.” 
The issue of drought in the West fits well into a larger context 
pointed out within a 2013 United Nations report. In that report, it was 
estimated that the direct losses from natural disasters globally since 
2000 are potentially in the US $2.5 trillion range (UNISDR 2013). Nat-
ural disasters such as drought will be significant issues for all societ-
ies in the future. In a press release accompanying the report, UN Sec-
retary-General Ban Ki-moon argued that the “economic losses from 
disasters are out of control” and that these losses will continue to es-
calate unless actions are taken to reduce disaster risks in the future. In 
the western United States and other regions with a projected increase 
in drought under a changing climate, it is critical that we understand 
how to reduce vulnerability and that we act on that knowledge. 
Social planners Rittel and Webber in 1973 coined the term “wicked 
problems” to refer to complex problems that are difficult to define; in-
volve complex sets of actors, issues, and trade-offs; and are impossi-
ble to isolate in laboratory conditions. Botterill and Cockfield (2013) 
observe that planning for drought is wicked in the following ways: 
•  There is no definitive formulation of the problem. 
•  The problems have no stopping rule. 
•  Solutions are not true or false, but rather, bad or good. 
•  Every solution is a “one-shot” operation; because there is 
no opportunity to learn by trial and error, every attempt 
counts significantly (Botterill and Cockfield 2013, pp. 9–10). 
Adding to the complexity of drought planning is that no single 
discipline, profession, or sector has a monopoly on defining, expe-
riencing, and managing drought. Agricultural policy and practices, 
laws governing water management and delivery, and urban and en-
vironmental land-use policies each affect our collective vulnerability 
to drought yet may often evolve in parallel, nonintersecting contexts. 
Much agricultural policy comes from the federal government. States 
are the primary level of authority for enacting laws governing wa-
ter. Many land-use decisions that affect water consumption, runoff, 
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or absorption happen in local offices that are typically separate from 
the utilities that actually deliver water to households. 
One more good reason to plan for drought is that it is a good start-
ing point and capacity-building exercise in planning for a changing 
climate. Both involve a slow-moving phenomenon that is difficult to 
detect until it is already well underway. Planning for both drought 
and climate change requires processes that involve many sets of stake-
holders with different interests who are interested in and respond 
to different kinds of information and data. Both also involve a shift 
of perspective, from planning what to do in case of emergency (re-
sponse) to planning to avoid an emergency (hazard mitigation, cli-
mate adaptation). 
2 Institutional Approaches to Drought Risk Management 
Traditionally, most of the efforts focusing on drought impacts have 
dealt with responding to these impacts after an event. Beginning in 
the 1970s and 1980s, scientific and policy organizations described ad 
hoc responses to drought as uncoordinated and untimely (GAO 1979; 
Wilhite and Pulwarty 2005; GSA 2007) and began calling for better co-
ordination of government responses to drought (Wilhite 1991). The al-
ternative to treating every drought as a separate, unforeseeable emer-
gency is to emphasize improving drought monitoring, planning, and 
mitigation strategies to reduce impacts from future droughts (Wilhite 
et al. 2005). This approach is in accord with the shift in focus from 
disaster response to disaster risk reduction that was officially rec-
ognized when the United Nationals General Assembly declared the 
1990s the International Decade for Disaster Risk Reduction (Hellmuth 
et al. 2011). This approach requires identifying who and what are at 
risk, why they are at risk, how individuals or organizations respond 
to events, and what steps can be taken ahead of time to reduce risk. 
Underscoring a shift toward anticipating droughts as a recurrent fea-
ture of climate, the National Drought Policy Commission (NDPC) in 
2000 recommended favoring “preparedness over insurance, insurance 
over relief, and incentives over regulation” (National Drought Pol-
icy Commission 2000, p. 35). The NDPC also recommended passing 
a national drought preparedness act and creating a national drought 
council to coordinate national drought policy in the United States 
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(National Drought Policy Commission, cited in Whitney 2013, pp. 73–
74). As of 2014, the broader recommendations for a comprehensive 
US drought policy had not been enacted, but monitoring and early 
warning provisions had been implemented. 
In 2006, Congress established the National Integrated Drought In-
formation System (NIDIS), to consolidate the nation’s drought early 
warning and monitoring capabilities, with the National Oceanic and 
Atmospheric Administration (NOAA) as the lead agency. Through its 
website (http://www.drought.gov), NIDIS provides one-stop access 
to drought monitoring products from many federal agencies, includ-
ing NOAA, the US Department of Agriculture (USDA), the National 
Aeronautics and Space Administration (NASA), the US Geological 
Survey, and more. Most recently, the National Drought Resilience 
Partnership, introduced in 2013 as part of President Barack Obama’s 
Climate Action Plan, calls for the development of long-term planning 
and resilience strategies to improve the nation’s drought prepared-
ness (Bergman 2014; NIDIS 2014), with the USDA as the lead agency. 
The USDA is also the agency most active in providing drought relief 
to agricultural producers, particularly through crop insurance. 
As a slow-moving hazard, drought falls outside the traditional 
emergency management responses to natural disasters, as set forth 
in the Stafford Act of 1988 and amended by the Disaster Mitigation 
Act of 2000. The purpose of the Stafford Act is “to reduce the loss of 
life and property, human suffering, economic disruption, and disas-
ter assistance costs resulting from natural disasters” (FEMA 2013, pp. 
1–2), and it specifically includes drought in a list of major disasters. 
However, the Federal Emergency Management Agency (FEMA) has 
not typically been involved in official federal responses to drought, 
nor has the Stafford Act been invoked specifically for drought within 
the continental United States. Although drought may be as cumula-
tively disruptive as faster-moving disasters, legal and environmental 
scholar Jeremy Brown describes it as lacking charisma or screen pres-
ence. He notes that if FEMA or others responded to drought under 
the Stafford Act, it would permit additional benefits including unem-
ployment, supplemental nutrition assistance (formerly food stamps), 
and crisis counseling (Brown 2014). 
The Disaster Mitigation Act of 2000 emphasizes state and local mit-
igation planning, noting that “high priority should be given to mit-
igation of hazards at the local level” (Section 101[4]). Multihazard 
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mitigation plans are a prerequisite for local governments to access 
various FEMA mitigation grants. Although drought is not one of 
the handful of disasters specifically named in the Disaster Mitiga-
tion Act of 2000, emergency and hazard mitigation planners can in-
clude drought mitigation in multihazard mitigation plans. Many of 
the strategies that reduce vulnerability to drought also reduce vul-
nerability to other hazards. 
States, which have the legal authority to regulate water, have been 
more active in implementing drought plans. In the aftermath of the 
late 1970s drought, Don Wilhite, a professor at the University of Ne-
braska-Lincoln, began investigating what drought risk management 
would look like in context of state drought planning efforts. Wilhite’s 
first efforts were to work with states on the concept of drought plan-
ning, and he first codified states’ approaches to drought planning in 
1990 as the 10-Step Drought Planning Process. He has been helping 
disseminate the fundamentals of drought planning since then. The 
10 steps that Wilhite identified, and that have been adapted by states, 
tribes, and countries around the world, are as follows: 
1. Appoint a drought task force. 
2. State the purpose and objectives of the drought plan. 
3. Seek stakeholder participation and resolve conflict. 
4. Inventory resources and identify groups at risk. 
5. Establish and write the drought plan. 
6. Identify research needs and fill institutional gaps. 
 Integrate science and policy. 
8. Publicize the drought plan. 
9. Develop educational programs. 
10. Evaluate and revise the drought plan (Wilhite et al. 2005, pp. 
93–94). 
Wilhite worked with the USDA and NOAA to establish the Na-
tional Drought Mitigation Center (NDMC) in 1995 at the University 
of Nebraska–Lincoln. The center’s mission is to reduce societal vul-
nerability to drought. One of the NDMC’s main emphases has been 
fostering drought planning, and the center has done so at scales 
from the individual farm or ranch to communities, tribes, river ba-
sins, states, and countries around the world. In 1995, 27 states had 
drought plans. As of 2014, 45 states had drought plans, according to 
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the NDMC’s ongoing collection and catalog of plans on its website ( 
http://drought.unl.edu/Planning/PlanningInfobyState.aspx ). 
2.1 State Drought Plans 
A recent assessment of drought plans from all 19 Western Gover-
nors’ Association states identified several common themes. Typical 
state drought response strategies include increasing communication, 
issuing water restrictions, facilitating and/or expediting water trans-
fers or temporary permits, purchasing water rights to keep water in 
streams, financial support for public water suppliers, recommending 
measures such as permitting roadside haying, and activating state 
assistance and technical support (Fontaine et al. 2014). State officials 
identified the following as mitigation strategies, which are imple-
mented proactively to reduce drought vulnerability: increasing water 
conservation, especially for development and growth; enhancing wa-
ter supplies; improving delivery infrastructure and intersystem con-
nections; increasing availability of monitoring data; promoting range-
land fire insurance; and requiring public water systems (PWSs) to 
address drought in their   planning documents. Many states’ drought 
communication processes include opportunities for input from dif-
ferent localities and sectors. 
Some states have established local groups that provide infor-
mation to the state on drought conditions and impacts, en-
abling the states to focus response efforts. Other state mon-
itoring groups use field agents to report on local impacts. 
Many state drought committees have individual state agen-
cies that report on drought-impact information from specific 
sectors, and then provide assistance as needed.… (Fontaine 
et al. 2014, p. 97) 
Asked to identify factors contributing to a successful drought pro-
gram, state drought coordinators highlighted the need for communi-
cation and coordination with local entities, including encouraging lo-
cal governments to develop their own drought plans (Fontaine et al. 
2014). States take a variety of approaches to fostering drought planning 
by local entities, including delegating authority to regional or munici-
pal entities and providing technical assistance, data, and model plans. 
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2.2 State Support for Local Drought Mitigation and Response 
Some states work with municipalities or water suppliers to provide 
resources that improve response to and mitigation of drought. For 
example, the Colorado Water Conservation Board (CWCB) has de-
veloped the Drought Tool Box ( http://cwcb.state.co.us/technical-re-
sources/drought-planning-toolbox/Pages/main.aspx ), a resource that 
includes discussion of and links to drought monitoring resources, a 
granting program to help municipal water providers develop drought 
management plans, drought planning guidance for municipalities, 
and background information on climate change and drought. The 
town of Firestone, Colorado, used the Tool Box and worked with a 
consultant to complete a drought management plan in 2012 (http://
www.firestoneco.gov/DocumentCenter/View/72). (Also see the dis-
cussion in this chapter on Colorado’s basin-level planning.) 
In California, water suppliers over a certain size must file an Urban 
Water Management Plan every 5 years detailing how they will main-
tain reliable water supplies under different conditions, which is part 
of the state’s Integrated Regional Water Management planning. Wa-
ter suppliers must also file water shortage contingency plans. Passage 
of the Urban Water Management Planning Act of 2001 linked water-
use and land-use planning, making approval of new developments 
contingent on adequate water supplies (Brislawn et al. 2013). The De-
partment of Water Resources worked with the California Urban Water 
Coalition and others to produce the Urban Drought Guidebook in 2008. 
A succession of dry years in California beginning in 2012 and con-
tinuing as of this writing in 2015 led to heightened awareness of the 
drought risk that California faces. Drought reduced agricultural pro-
duction, led to mandatory reductions in urban water uses, made it 
harder for wildlife to find food and water, and revealed the vulner-
ability of some rural residents, who were confronting dry wells. In 
2013, California began holding workshops for rural water providers 
to increase awareness of the issues likely to arise and actions they 
could take if drought continued (Weiser 2013). When Governor Jerry 
Brown proclaimed a drought State of Emergency in January 2014, he 
was flanked by several department heads, including the leaders of 
Cal Fire, the Department of Food and Agriculture, the Department of 
Water Resources, the Water Resources Control Board, and the Gov-
ernor’s Office of Emergency Services (California 2014). The Office of 
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Emergency Services played a key role, with its Incident Command 
System providing a coordinating structure for the interagency effort, 
and allowing the state to tap into funds under the California Disaster 
Assistance  Act to help address problems such as dry domestic wells 
(Davis-Franco 2014). In 2014, the California Governor’s Office of Plan-
ning and Research created the Local Government Drought Toolkit 
and Local Drought Clearinghouse (http://www.opr.ca.gov/s_drought-
resources.php ) to support local agencies in coping with drought. As 
part of the January 2014 drought emergency proclamation, Gover-
nor Brown called for Californians to reduce water consumption by 
20%. Some communities responded much more actively than others, 
but a state survey found that in May, usage increased by 1% state-
wide (Lovett 2014). In midsummer, the State Water Resources Con-
trol Board imposed emergency conservation regulations, banning out-
door uses of potable water, such as car washing and non-recirculating 
fountains, and requiring water suppliers to impose restrictions on 
outdoor irrigation and to report on water use each month. In Novem-
ber 2014, voters approved Proposition 1, allocating $7.5 billion for in-
frastructure and environmental projects. In early 2015, the drought 
had further intensified, prompting the governor to issue mandatory 
water conservation targets for urban water utilities (State of Califor-
nia, Executive Department, 2015). 
2.3 Drought Planning for Communities 
In 2010, the NDMC and partners published the Guide to Community 
Drought Preparedness, which expresses the core elements of drought 
planning in a way that may make sense for smaller communities. The 
guide includes work sheets and many ideas that may contribute to 
a community’s drought planning process, and communities are en-
couraged to select the pieces that seem most appropriate for the is-
sues that they are facing. The guide deliberately refers to community, 
a looser term than municipality, anticipating the need for intergovern-
mental, transboundary processes. A logical drought planning entity 
in many towns and cities is the public water utility, but water utilities 
generally have a fairly specific mission related to delivering a contin-
uous supply of drinkable water, and drought may have broader im-
pacts than that. It may make sense to address drought planning at 
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the watershed level, uniting agricultural areas and small towns. The 
guide simplifies the 10-step process, focusing on establishing the plan-
ning team and connecting with stakeholders, establishing monitoring, 
understanding the community’s drought history and vulnerability, 
establishing a public education and outreach program, and identify-
ing and implementing steps to reduce vulnerability to drought (Svo-
boda et al. 2011). 
2.4 Integrated Planning for Communities 
Many states, tribes, and cities have the resources to conduct stand-
alone drought planning processes. With an understanding of policies 
and processes that contribute to drought resilience, it is also possible 
to incorporate elements of drought planning into other planning pro-
cesses. More entities are beginning to include drought in multihaz-
ard planning processes. Integrating mitigation measures for drought 
and other hazards into other kinds of plans increases the likelihood 
of reducing drought vulnerability. 
The American Planning Association published Planning & Drought 
in 2013, a Planning Advisory Service report that introduced concepts 
of drought planning to urban planners, developed in collaboration 
with the NDMC and NIDIS. Authors of the chapter on how planners 
can address drought emphasize that “establishing a fully integrated 
framework merging land-use and water resource management plan-
ning at a regional level might be considered the ‘gold standard’ in 
terms of facing the challenges of drought and climate change” (Bris-
lawn et al. 2013, p. 40).  
Opportunities to mainstream drought planning include wrapping 
it into multihazard planning, zoning, comprehensive planning, in-
frastructure planning, water supply management, storm water and 
water treatment planning, climate adaptation planning, capital im-
provement planning, riparian and floodplain planning, conservation 
planning, watershed protection planning, and more. In short, there 
is no end of opportunities to incorporate elements that increase resil-
ience to drought into other kinds of planning and practice. The chal-
lenge is creating awareness so that planners and decision makers can 
recognize and act on opportunities as they arise. 
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2.5 Technical Assistance and Organizational Capacity 
Inventorying data and involving data providers are main steps in 
drought planning, and one of the key ways that state and federal 
agencies can support community drought planning is by providing 
data on water, climate, agriculture, and the environment. NIDIS’ 2006 
congressional mandate includes providing data and drought early 
warning information to decision makers at all levels, including local 
government (NIDIS 2007). NIDIS has identified several pilot areas as 
Regional Drought Early Warning Systems (RDEWS), which aim to 
develop partnerships between agencies at multiple levels to identify 
drought risk reduction strategies through monitoring and prediction. 
These pilot projects also focus on delivering timely, spatially relevant 
information to test regions across the country. 
Agencies can contribute to planning efforts by providing technical 
services such as geographic information systems (GIS) or by sharing 
communication capacity to coordinate activities; organize meetings; 
and distribute agendas, findings, and other information. Research by 
Floress et al. (2011) found that watershed management groups that 
included more agency personnel participating as part of their job 
responsibilities were more effective and better networked than all- 
volunteer groups. 
2.6 Tracking Public Water Supply Restrictions 
California and Colorado are among the handful of states that have on-
line systems for tracking local PWSs that have imposed either volun-
tary or mandatory water-use restrictions on customers, although Col-
orado’s system is maintained by the state and California’s system is 
maintained by an industry association. These systems may serve sev-
eral purposes, including increasing awareness of water supply con-
ditions; helping people figure out what, if any, restrictions apply in 
their area; and helping government agencies target assistance more 
effectively. Examples from Colorado and California, described here, 
illustrate differences in how much effort statewide agencies or orga-
nizations have chosen to invest in verifying information from PWSs. 
Colorado’s system, which is a permanent fixture, links users to their 
PWS for the most recent information. California’s system, operational 
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only under serious drought conditions, relies on organization staff to 
find and verify information from PWSs. 
The CWCB launched its website http://www.coh2o.co  in the spring 
of 2013 in response to severe drought conditions that had been affect-
ing large portions of the state since 2012. The website offers a search 
feature that allows users to search water restrictions by entering a 
city, county, or zip code. Users are then redirected to the web page 
of the PWS that serves the area they entered. The CWCB saw a need 
to create the website because there was confusion among the public 
as to what the specific water-use restrictions were for each area. The 
Denver metropolitan area is home to several different water provid-
ers with service area boundaries that are not common knowledge 
to the public. Furthermore, the  mainstream media coverage in the 
state is largely focused on the Denver metro area, so Denver-based 
television news stations or newspapers often do not report drought-
related PWS water-use restriction information for other communi-
ties throughout the state. The CWCB wanted to ensure that the state 
would not infringe upon local control over water-use restriction in-
formation and messaging, so it chose to redirect users to PWS web-
sites rather than collect the information from PWSs for dissemina-
tion by the state. The CWCB contacted most of the PWSs in the state 
and offered them the opportunity to opt into voluntary participa-
tion with the website (http://www. coh2o.co). Not all PWSs opted in, 
and as a result, some website users are affected by these information 
gaps (Taryn Finnessey, drought and climate change technical special-
ist, CWCB, Colorado Department of Natural Resources, in discussion 
with Chris Carparelli, November 12, 2013). 
The Association of California Water Agencies (ACWA) is an indus-
try group that represents the interests of 440 PWSs that deliver water 
to roughly 90% of California’s population. In January 2014, ACWA 
began posting a map of PWS water-use restrictions on its website 
(http://www.acwa.com/content/drought-map) in response to esca-
lating drought conditions that began in 2013. The map uses a Google 
Maps interface with color-coded dots that, when clicked upon, con-
vey local water-use restriction information at that location. ACWA 
only posts the map during serious drought conditions. Information 
for the map is collected in a variety of ways. ACWA staff monitor the 
news, contact member agencies by phone and e-mail, and then update 
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the map based on the information gathered. Some member PWSs will 
also proactively contact ACWA to submit information. The frequency 
of information collection and map updates is variable, and it is vol-
untary for PWSs to provide information. The primary purpose of the 
map is to publicize the impacts of the drought to create public aware-
ness. Member agencies use it to communicate with their customers, 
and other entities, including the California Department of Water Re-
sources, have embedded the map or provided links to it on their web-
sites. ACWA chose not to design an information collection system that 
would put the onus on PWSs to provide and maintain data, because 
it felt that the information would be more accurate if ACWA was the 
keeper of the information (Matt Williams, communications special-
ist, ACWA, in conversation with Chris Carparelli, February 12, 2014). 
3 Barriers to Drought Risk Management 
As planners and other resource managers look for opportunities to 
increase resilience to drought, they should be aware of some pitfalls. 
As a slow-moving natural hazard, drought tends to be off the radar 
screen of many people, especially those living in cities, where water 
and food supplies are more mediated by technology that buffers the 
population from natural variation. The separation of systems that 
have evolved to govern and manage water supplies, land use, and 
food needs to be addressed directly in dealing with drought. 
3.1 Disciplinary Silos: Land and Water Use 
A major challenge for drought resilience is that planning for water 
supply and for urban land use is traditionally handled by different 
departments and different professions, and much agricultural de-
cision making happens separately from both of these. Within the 
boundaries of an incorporated municipality, land-use practices can 
have a big effect on  the demand for water, but water suppliers and 
city planning and zoning departments are traditionally separate de-
cision-making entities. 
In workshops held to update California’s Urban Drought Guidebook 
in 2008, participants identified the following issue: 
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The disconnect between planning departments and water 
suppliers, even within the same city government, continues 
to stymie efforts to develop new projects with built-in wa-
ter efficiency and to enforce landscape ordinances. Further-
more, conflicting state and local regulations and policies—
especially those concerning state housing mandates and the 
ability to serve water, and especially during times of water 
shortages— need to be addressed. (Schwab 2013, p. 37) 
Vivek Shandas, an urban ecologist at Portland State University, 
and G. Hossein Parandvash, an economist at the Portland Water Bu-
reau, have teamed up to research the gap in land and water planning, 
and what might be gained by closing it. They note that “the provi-
sion of sufficient quantities of water for all forms of development 
while ensuring adequate supplies for agricultural and nonhuman use 
is arguably the most significant challenge faced by urban planning 
agencies” (Shandas and Hossein 2010, p. 112) and that urban plan-
ners observed the need to incorporate water into their work as early 
as 1978, but the administration of water-use and land-use planning 
have gone the opposite direction since then, becoming increasingly 
separate. Shandas and Parandvash compared water use at the level of 
individual parcels of land and found that smaller development size 
and higher-density single-family residential land use was correlated 
with lower water use, and they found zoning and development reg-
ulations to be key factors in predicting water demand. 
3.2 Limits of Local Government 
The water supply for a farm or for a community may originate some 
distance away (in some cases, hundreds of miles), which limits the 
scope of what a single planning entity can accomplish. Many plan-
ners’ preference is to situate water and drought planning within a re-
gional or landscape-scale effort. Carleton Montgomery, editor of Re-
gional Planning for a Sustainable America, observes, “Regional resources, 
such as large intact forests and aquifers, are far beyond the power of 
most municipal governments to conserve, yet development decisions 
made by local governments represent the greatest threat to these re-
sources” (Montgomery 2011, p. 3). 
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Hazard planner Raymond J. Burby also criticized local govern-
ments for weighing development interests too favorably: 
One of the most serious limitations of the land use approach 
[to hazard planning] is that without strong mandates from 
higher-level governments, few local governments are will-
ing to protect against natural hazards by managing devel-
opment. (Burby 1998, p. 14) 
Recognizing the need for a different level of authority, some states 
have created new entities to govern land and/or water use. In 1980, 
Arizona’s Groundwater Management Act established active manage-
ment areas (AMAs) to limit groundwater overdraft in and around 
urban areas. The Assured and Adequate Water Supply program is a 
key element of the AMAs, ensuring that any new development has 
enough water and will not exacerbate groundwater depletion. In a re-
view of Arizona’s groundwater management policy, Jacobs and Hol-
way (2004, p. 64) stated the following: 
In the case of the assured water supply program a strong 
state-level regulatory approach was essential. The standards 
for establishing a program like assured supply must be set 
at a level of government higher than the local governments 
that have the responsibility to approve or disapprove indi-
vidual zoning and subdivision proposals. 
3.3 Short-Time Horizons 
Gene Whitney, who worked at the science–policy interface in Wash-
ington, DC, for many years, collaborating with both the executive and 
legislative branches of government, observed the following: 
Developing public policy to address the long-term prepared-
ness, mitigation and impacts of drought is difficult in a po-
litical culture that increasingly operates with a short-term 
perspective. In the United States, politicians tend to focus 
on short-term problems because policies are promulgated 
by elected officials who operate on…reelection cycles.… [E]
ven though recovery may be much more expensive than 
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prevention, it is often politically simpler to address an inci-
dent after it occurs than it is to prevent an incident or reduce 
its impact. (Whitney 2013, pp. 72–73) 
4 Governance, Government, and New Ways of Working 
Much of the literature on governing complex human and environ-
mental systems explicitly recognizes that problems will never align 
neatly with preexisting boundaries, and that working across organi-
zations, both vertically and horizontally, will be necessary. Drought 
crosses jurisdictional boundaries, and responses are most effective 
when local, state, and federal plans and policies align. Although this 
adds complexity, separate entities working together may voluntarily 
achieve better results than the old command-and-control regulatory 
approach. In fact, it is this recognition of the opportunity to have more 
control over the outcome and the opportunity to achieve a more ap-
pealing outcome that provides incentives for parties to participate in 
collaborative processes. Particularly when working outside traditional 
lines of authority, creating common understanding through dialog 
among diverse stakeholders is crucial. One of the most important el-
ements in this new way of working is the recognition that good infor-
mation alone is not enough. It has to be embedded in human experi-
ence, mediated by dialog and collaborative learning, to be effective. 
Although scientists, planners, and many other professions subscribe 
to the implicit idea that good data and accurate information can re-
solve issues, research has shown that it takes more than good infor-
mation to penetrate to the level of changing behavior or policy, and 
that decision makers are more likely to use knowledge co-created 
through dialog (Innes 2010). (See Edella Schlager’s excellent discus-
sion in Chapter 6 of the pros and cons of decision making across wa-
tersheds, scales, and jurisdictions.) 
Scholars studying governance of combined social and environmen-
tal systems use various composite terms such as adaptive co-manage-
ment or collaborative adaptive management to describe an approach that 
combines adaptive management, an ecological concept, with collab-
orative governance of water systems. They say that adaptive co-man-
agement should incorporate (1) polycentric governance, with overlap-
ping functions providing increased resilience; (2) public participation, 
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because buy-in comes through understanding created in dialog, and 
many types of knowledge must be incorporated; (3) willingness to 
learn from experience or to build from pilot projects; and (4) a biore-
gional, watershed perspective, either empowered from above or com-
posed of overlapping jurisdictions (Huitema et al. 2009). Or, as sum-
marized by McNutt et al. (2013, p. 152), 
Numerous theoretical and empirical studies have shown 
that effective management of common-pool resources is 
easier to realize when communities develop social capital 
through a distributed and dense social network that devel-
ops trust and common understanding and stimulates learn-
ing and formulation of alternative response options. 
One of the first steps in initiating a polycentric, collaborative gover-
nance process is to define the boundaries of the problem, if possible. 
In the case of water management issues, river basins are frequently 
a logical area. Recognizing that neither the state nor the local level is 
ideal for many water management tasks, states have created river ba-
sin organizations to provide advice and guidance. In 2005, Colorado 
passed the Colorado Water for the 21st Century Act, creating round-
tables for each of eight river basins and the Denver metropolitan area. 
Their charge was to incorporate state data as well as input from local 
governments and water suppliers in a process of issue identification 
and assessment, and make recommendations back to the state. The 
state released a draft water plan in December 2014 incorporating rec-
ommendations from each basin (online: http://www.coloradowater-
plan.org ). The plan draws from basin recommendations to address 
major challenges such as the need to move water from the western to 
the eastern side of the Continental Divide; diverting water from agri-
cultural to urban use; the need to preserve the environment for fish, 
wildlife, and recreation; a changing climate; and the need to fund in-
creased water security (Colorado Water Conservation Board 2014). 
Water suppliers in many parts of the country are also involved in 
protecting upstream watersheds. Land management practices that 
contribute to good water quality, such as maintaining healthy for-
ests, also work to slow runoff and increase infiltration, which increase 
drought resilience. 
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4.1 Drought Planning by Transboundary River Basins 
One planning method that can be used to address drought planning 
for river basins is collaborative environmental planning (CEP). CEP 
emerged as a subdiscipline of planning in the 1990s to address com-
plex environmental issues. Perhaps the most important element of 
CEP is stakeholder involvement. Stakeholders are people who ef-
fect change and also those who are affected by it. CEP is most effec-
tive when stakeholders are identified and engaged early in the plan-
ning process, they are given full participation and allowed to take 
ownership of the process, they establish and build trust among one 
another, and they recognize collaborative learning as their primary 
goal (Randolph and Bauer 1999). Stakeholders who collaborate would 
not only formulate a plan to solve an environmental issue, but they 
would implement the plan and continue to update it, as CEP is an it-
erative process. CEP can be applied to a wide range of environmental 
issues, including the management of water resources. CEP is partic-
ularly useful for river basin planning because many rivers are trans-
boundary in nature, meaning they cross more than one geopolitical 
jurisdiction, and that may require coordination of planning activities 
among several groups. 
A recent study looked at how CEP is used for drought planning at 
the river basin level in the United States (Bergman 2014). The study 
found 12 basins that are engaged in drought planning to some extent. 
Interviews that were conducted as part of the study revealed six criti-
cal areas in which CEP is beneficial for basin-level drought planning: 
(1) identifying and engaging key stakeholders; (2) increasing collabo-
ration and coordination among stakeholders; (3) enhancing the qual-
ity and quantity of information and data upon which decisions are 
based; (4) increasing communication among stakeholder groups; (5) 
developing the planning process into one that ensures implementa-
tion and continuous updating of the plan; and (6) enhancing aware-
ness of government and legal matters, such as litigation, that can un-
dermine the planning process. Interview participants were also asked 
if they thought drought planning was best implemented at the scale 
of a river basin. Some participants stated that planning for drought 
at the basin scale was best, especially if it is a transboundary river ba-
sin, while other participants said that integrated planning, such as in-
tegrating river basin planning with state planning, was ideal. 
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Two of the basins found by Bergman (2014) to be engaged in 
drought planning are in the West: the Klamath River Basin and the 
Upper Colorado River Basin (UCRB). The Klamath River Basin is 
shared by Oregon and California and supports several uses, including 
irrigation, hydroelectric generation, tribal water rights, and habitat for 
wildlife and endangered species. Issues resulting from these compet-
ing uses were amplified by drought in the early 2000s, prompting the 
development of the Klamath Basin Restoration Agreement (KBRA) 
in 2010. The goals of the KBRA are to restore habitat for fish species 
in the basin, ensure a sustainable water supply for the various uses 
of the river, and resolve disputes that arise between the competing 
users. One section is dedicated to addressing drought planning and 
providing an assessment of climate change in the basin. The KBRA 
recognizes the importance of including stakeholders from both Or-
egon and California to increase cooperation throughout the basin. 
According to Bergman (2014), federal authorization of the KBRA has 
been delayed because of resistance at the congressional level, and as 
of 2012, the drought-plan portion of the agreement had not been im-
plemented, because basin conditions had not been dry enough to war-
rant further action. Drought in 2014 led to renewed legislative efforts. 
Senator Rob Wyden introduced the Klamath Basin Water Recovery 
and Economic Restoration Act in May, and as of November 2014, the 
bill was making its way through congressional committees (Klamath 
Restoration Agreements 2014; Clevenger 2014). 
Water resource planning officials are also engaged in drought plan-
ning for the UCRB. As defined by the Colorado River Compact of 
1922, the UCRB is the portion of the Colorado River Basin that drains 
above Lees Ferry and includes part of the states of Arizona, Colorado, 
New Mexico, Utah, and Wyoming. The UCRB has experienced mul-
tiple drought episodes and has generally been in drought since the 
early 2000s. The UCRB was identified by NIDIS as a pilot area where 
an RDEWS would be implemented. The Upper Colorado RDEWS has 
focused on providing local input to the US Drought Monitor, coor-
dinated through the Colorado Climate Center. Weekly drought as-
sessment webinars started in early 2010 and have brought together 
representatives of federal and state agencies, water conservation dis-
tricts, and recreation and tourism to discuss current conditions, water 
supplies, and outlooks. The Colorado Water Availability Task Force, 
which has overlapping membership, can make use of the information 
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from the drought webinars to alert relevant decision makers to emerg-
ing drought conditions. The Upper Colorado RDEWS has served as a 
mechanism for strengthening local input into the US Drought Monitor 
process, which enhances credibility and legitimacy at federal, state, 
and local levels (McNutt et al. 2013). 
The Colorado River has been highly modified for human use, in-
cluding the creation of the large reservoirs of Lake Powell and Lake 
Mead. The combination of ongoing drought, the uncertainty of cli-
mate change impacts on the basin, and a rapidly growing population 
in the Lower Basin has caused concern over the future of water sup-
ply of the Colorado River. The US Bureau of Reclamation attempted 
to address these concerns through the conduct of a water supply and 
demand study for the entire Colorado River Basin that was completed 
in 2012 (USBR 2012). The study determined that imbalances between 
the supply and demand of water in the basin are expected in the fu-
ture, and a collaborative approach to planning will be needed to ad-
dress the issue. Collaboration between multiple agencies from each 
of the basin states will be especially important because of the vast-
ness of the basin. 
Drought planning for river basins in the West is becoming more 
important now than ever because of the rapidly growing population 
of the region and the uncertainty of how climate change will impact 
precipitation and temperature patterns in the future. International 
river basins in the West, such as the Rio Grande and the Columbia 
River basins, must contend with the additional complexity of coordi-
nating water resource management activities with Mexico and Can-
ada, respectively. Collaboration between agencies and coordination 
of water resource policies is crucial for managing drought effectively 
in western river basins. 
5 Conclusion 
Daniel Connell of the Australian National University recently de-
scribed drought as “a force for truth” for Australia in how they, as a 
nation, must look at climate change (Connell 2010, slide 10). In other 
words, a thorough examination of drought could reveal important 
information on how to address climate change. Because of similari-
ties between Australia and the West, Connell’s three main points may 
provide some insights into the issues identified within this chapter. 
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First, Connell emphasized that an analysis of drought risk manage-
ment is the starting point for a comprehensive institutional analy-
sis, which is necessary in understanding how to deal with climate 
change. It is a call to action for the West to investigate drought risk 
management approaches. Second, the stress from droughts highlights 
both the strengths and weaknesses in how a society deals with long-
term threats like climate change. The current and recent droughts in 
the West provide windows of opportunity to identify these strengths 
and weaknesses, and to understand the political priorities and un-
derlying cultural values revealed by difficult choices in these situa-
tions. Third, for better or worse, societies are likely to manage climate 
change in the same way they manage drought. Therefore, the inten-
tional drought risk management approaches that are taking place and 
that need to take place may help us in coming years as we face the 
larger array of risks posed by climate change. 
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